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HIGH TEMPERATURE METATHESIS PROCESS 

This invention relates to a high temperature metathesis process. In 
particular, the invention relates to the optimisation of the high temperature 
metathesis process to improve selectivity for a desired product range. 
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The applicant Is aware that olefins in the Ce to C14 may be used as 
detergent and plasticizer precursors as well as for alkylation of benzene, and 
that Ci5 to C18 olefin ranges may be used as drilling fluids and drilling ftuid 
10 precursors, amongst other uses. 

Conventional thinking was that linear olefins may be used to produce 
linear alkyi benzene and linear oxo-alcohols which could be used to produce 
detergents and plasticizers which were believed to be both bio-degradable 
15 and suitable for their intended purpose. Thus, previously efforts were 
concentrated on producing linear oxo^lcohols and lineal alkyi benzene, and 
thus efforts were focused on linear olefins from which these could t>e made. 



Recently, however, a new wave of thinking has lead to the belief that 
20 non-linear oxo-alcohols as well as non*tinear alkyi chain alkyi benzene could 
be used alone or together with their linear counterparts for the productton of 
said detergents and plasticizers. In particular short chain branched olefins 
are believed best suited to produce such non-linear products. Thus, recent 
efforts have concentrated on the delinearizatlon of the linear olefins in order 
25 to use such olefins in the production of the non-linear products. 



i 



JLIL.-0B-1S 



T1J£ 14.S02 lOi 



Rcv2-5Jia)yl999 



Surprisingly, after extensive research, the applicant has found that a 
peculiar olefin composition in the Cs to Cia range, having both linear and non- 
linear olefins may be made by metathesis of Fischer-Tropsch olefins in the C5 
to Cis range. 
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Thus, according to a first aspect of the invention, there is provided a 
high temperature metathesis process for the metathesis of Fischer-Tropsch 
olefins in the C5 to C15 range, said metathesis process including the step of 
subjecting a Fischer-Tropsch olefin feedstock In the C5 to Cis range to 
10 metathesis reaction conditions, said olefin feedstock including mono-methyl 
branched olefins. 

The high temperature metathesis process may be carried out at a 
temperature of between 300''C to 60O''C. 
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Typically the high temperature metathesis process is carried out at a 
temperature of between 450'*C and SSC'C. 



The operating pressure of the high temperature metathesis process 
20 may be between 1 and 30 bar, or even higher. 



The high temperature metathesis process may use a tungsten or 
molybdenum based catalyst, for example, W03 or Mo03, supported or 
unsupported, with or without co-catalysts. The support can typically be Si02, 
25 AI203, Zr02. Ti02, or mixtures thereof. 
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The high temperature metathesis process Fischer-Tropsch olefinic 
feedstock in the Cs to Cis range may include linear alpha olefins, mono- 
methyl branched olefins, paraffins, dienes. aromatics, and the like. 

Typically, the FIscher-Tropsch olefinic feedstock Includes one or more 
olefins selected from the Cs to Ce range. 
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The product of the high temperature metathesis process may Include 
10 one or more mono-methyl branched olefins in the C& to Cia range. 
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The product of the high temperature metathesis process may include 
one or more linear olefins In the Cb to Cis range. 

IS The product of the high temperature metathesis process may include 

one or more mono-methyl branched olefins and one or more linear olefins in 
the Cs to Cia range. The olefins of the product may be Internal olefins. 



The product of the high temperature metathesis process may be used 
20 in the production of alkyl benzene, plasticizers, detergents,- drilling fluids, and 
the like, having both a linear fraction and a branched fraction (for alkyl 
benzene the alkyl chain is branched or linear). 

Typically, the branched fraction will be mono-methyl branched. 
25 However, the branching may be dinnethyl. ethyl, and/or propyl. 
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According to a second aspect of the invention, there is provided a high 
temperature melathesis process for the metathesis of olefins In the Cs to Cis 
range, said metathesis process including the step of subjecting an oiefinic 
5 feedstock in the Cs to C13 range to metathesis reaction conditions, the 
process including the recycling of a part of the product of the metathesis 
reaction to the reaction to increase the selectivity for a desired product range. 



The oiefinic feedstock may be a FIscher-Tropsch oiefinic feedstock 

gi 10 including mono-methyl branched olefins. 
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^ IS Where the desired product range includes olefins in the C» to Cis 

far* 

Si range, the process includes a separation stage wherein a recycle fraction In 

€ the Cs to Ca range is separated from the product and recycled to the reactton. 



The quantity of recede in the feedstock may be selected to provide a 
20 C9 and higher selectivity of above 50%. 



Generally, -the quantity -of recycle in Ihe feedstock is selected to 
provide a C9 and higher selectivity of above 50%. 
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Typically, the recycle makes up between 20% and 80% of the reaction 
feedstock. 

Usually, the recycle makes up between about a third and three 
5 quarters of the reaction feedstock. 

The total yield of high temperature metathesis process product in the 
Cs to C|8 range is above 40%. 
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iu Typically, the total yield of high temperature metathesis process 

product In the C9 to derange is about 50%. 

The total feedstock conversion of the high temperature metathesis 
process of the invention is typically In the range of 60% to 90%, usually about 



i ^ 15 80%. 
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The ratio of linear to branched high temperature metathesis process 
products is typically greater than 1:1. 



20 Usually, the ratio of linear to branched high temperature metathesis 

process products is greater than 2:1. 



Generally, the ratio of linear to branched high temperature metathesis 
process products is about 3:1. 
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The branching of the high temperature metathesis process products is 
predominantly mono-methyl branching, although some di-methyl, ethyl, 
and/or propyl branching may also be present 



5 The product of the high temperature metathesis process may be used 

in the production of aikyi benzene, plasticlzers, detergents, drilling fluids, and 
the like, having both a linear fraction and a branched fraction (for alky I 
benzene the alkyi chain Is branched or linear), the ratio of linear to branched 
fractions being related to the ratio of linear to branched high temperature 

gi 10 metathesis process products used in their production. 

O 

' fu The invention will now be described, by way of non-limiting illustration 

* U 

SS only, with reference to the accompanying line diagram. 
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Si 15 In the diagram, reference numeral 10 generally indicates a high 

S 

Sn temperature metathesis process broadly In accordance with the invention. 

The process 10 includes a reactor 12 operated at between 450''C and 
SSCC and at an operating pressure of between 1 and 30 bar. A Fischer- 
20 Tropsch olefinic-feedstock 14 including mono-methyl branched olefins, is fed 
into the reactor 12. The feedstock 14 includes olefins in the to C9 range. 



Usually the feedstock 14 will be purified of oxygenates which may 
poison the catalyst by extractive distillation (not shown), prior to being fed to 
2S the reactor 12. 



6 



JUI»-0B-X3S9 TUE 14-t0S IDt 



Ps 14. 



The reaction product 16 includes both linear and branched internal 
ulefin^i in the to C%s range. 

5 The reaction product 16 is fed to a separator 18 where it is cut into a 

light product stream 20 including to C*, a recycio stream 22 including Cs 
to Ce, and a heavy prriduct 74 including product in the desired Cs to Cia 
range. 
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10 The recycle stream 22 is combined with the feedstock 14 to form the 

total feedstock of the reactor 12 

The recycle stream 22 is between a third and and three quarters of the 
feedstock 14. 
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The total yield of heavy product stream 24 Is about 50%, while the 
feedstream 14 conversion Is about 80%, with a selectivity for Cg to ds of 
about 60%. 



The ratio of linear to BrancheidTjrbdaci in heavy product stream 24 is 
about 3:1. 



JUL -06-1939 TUE 14106 IDt 




Pi 15 



The applicant believes that it is an advantage of the invention as 
illustrated, thai the high operating temperatures result in a high degree of 
resistance to poisoning of the metathesis catalyst by feedstock components. 
5 such as branched olefins, dienes, aromatics, and the like. 
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The applicant believes that It is a further advantage of the invention as 
illustrated that by recycling a cut of the product which is below the desirable 
carbon length range, high selectivity to desired products is achieved.. 




i 

! 



r 



